. pol enhances the meristem defects of with GenBank accession number AAC34239 was POL wus mutants, leading to both an overall reduction in by sequencing the candidate gene from the mutant pol post-embryonic organ formation and a reduction in floral genomes (see below). organ number. This suggests the existence of a WUSSequencing of the POL cDNA from Ler inflorescences independent pathway regulating stem cell identity, conindicated that the database annotation of POL was intrary to previous evidence (see above).
correct. POL has a 2816 bp open reading frame that To examine the relationship between the putative consists of three introns with lengths of 91 bp, 69 bp, WUS-independent pathway and the CLV loci, we comand 85 bp and four exons ( Figure 1B) . Two expressed pared floral organ number in wus-1, clv1-4, wus-1 clv1-4, sequence tags (ESTs 247M5T7 and 158I21T7) that enwus-1 pol-1, and wus-1 clv1-4 pol-1 backgrounds (Table  coded part of the C terminus of POL were available in 1). We observed that whereas wus-1 is epistatic to clv1-4 the public databases. Sequencing of the EST clones in a POL wild-type background, consistent with previous indicated that the 3Ј-UTR extends 102 bp beyond the findings [1, 3] , wus-1 is not epistatic to clv1-4 in a pol predicted stop codon. In addition, database sequences mutant background. Thus, CLV1 is able to promote difof 5Ј-RACE products (APZL19d10F, RZL19e03F, ferentiation in a wus-1 pol-1 background, yet it did not SQ015h09F, SQ083b09F) and a full-length cDNA clone have this ability in a wus-1 background. This finding (R1651) indicated that the 5Ј-UTR begins 839 bp upimplies the existence of an additional target(s) for CLV stream of the predicted start codon and contains a 100 signaling.
bp intron within the 5Ј-UTR ( Figure 1B Figure 1B ) and a nuclear-localization motif. Similar to the overall structure of known plant analysis.
We first determined the genetic linkage of POL. pol-1 PP2Cs, POL has a unique N terminus and a conserved C-terminal region that is predicted to have catalytic acclv3-1 plants were out-crossed to mutant plants. In all cases, the frequency of pol-1 clv3-1 plants in the F2 tivity. The C-terminal portion of POL contains eleven conserved PP2C motifs that correspond to structural generation was higher than the 6.25% that would be expected if POL and CLV3 were not linked. 
POL Is Broadly Expressed within the Plant and the Meristem
The genetic studies of pol with other developmental regulators had indicated that POL might act in multiple plant organs [17] . To identify where POL may function, we performed RT-PCR on RNA isolated from wild-type Ler inflorescences, stage 13-16 flowers, stems, cauline leaves, rosette leaves, and roots by using ROC1-, WUS-, and POL-specific primers. As expected, ROC1 was detected in all tissues ( Figure 4A ) [27] , which indicated that RNA was present in the samples collected. POL mRNA was detected in all tissues tested ( Figure 4A ). Figure 4D ). phenotype. Our analyses of pol clv wus triple mutants POL mRNA was also detected in young pedicels but and pol wus double mutants revealed that in a pol backwas later absent in mature organs (our unpublished ground, CLV1 can function in the absence of WUS. POL data). Furthermore, POL was expressed within the stem therefore functions in both the WUS-dependent CLV in the outer cell layers but was absent from the region pathway and a novel WUS-independent CLV pathway presumed to contain the pith ( Figure 4B In Situ Hybridization that flanked the entire POL coding sequence (5Ј-GGATCCAAAATG Tissue samples were collected from Ler plants after being placed GGAAACGGGACT-3Ј and 5Ј-TAAGGATCCTTATCTATTGAATTTTT in the growth chamber for 30 days. POL cDNA from Ler inflores-GTT-3Ј) and primer sets that flanked the POL phosphatase-encodcences was PCR amplified with primers that flanked the entire POL ing domain sequence (5Ј-GGATCCTCTAGACGATCTGGAGGG sequence (5Ј-GGATCCAAAATGGGAAACGGGACT-3Ј and 5Ј-TAA TTA-3Ј and 5Ј-CTGCAGTTATCTATTGAATTTTTGTT-3Ј), which were GGATCCTTATCTATTGAATTTTTGTT-3Ј). PCR product was subrespectively called POL(FULL) and POL(CAT). PCR products were cloned into pCRII (Invitrogen) and sequenced. The clone was dipurified and subcloned into pCRII (Invitrogen) and sequenced. Corgested with BamHI and HindIII and subcloned into pGEM7zf. Tissue rect gene fragments were subcloned in frame with the MBP coding fixation, riboprobe, and in situ procedure were conducted as desequence in pMALc2 (New England Biolabs). pMALc2-POL(FULL), scribed [6] with the exception that the riboprobe was not hydrolyzed. pMALc2-POL(CAT), and pMALc2 were transformed into BL21 E. coli cells.
Alignments and Phylogeny E. coli cultures were induced with 0.1 mM IPTG at 37ЊC for 4 hr.
Protein sequences were aligned with the ClustalW program and Recombinant proteins were isolated as described [14] . Proteins then manually adjusted. Protein alignments were presented in BOXwere eluted with buffer containing 50 mM Tris-HCl (pH 7.0), 0.1 mM SHADE format and modified in Microsoft Word. EGTA, 10 mM maltose, 10% glycerol, and 200 mM NaCl. Samples BLAST searches identified proteins with high similarity to POL. were quantitated with BioRad Protein Assay according to the manuThe GenBank accession numbers for PLL2, PLL3, PLL4, and PLL5 facturer's instructions and visualized on Biorad 4%-15% Tris-Cl are NP195860, NP187551, AAL38775, and AAK32783, respectively. gradient gels stained with GelCode Blue (Pierce).
Because the annotation of PLL1 (AAC36186) omitted the last exon, the remainder of the amino acid sequence was deduced by manually Phosphatase Assay splicing the 3Ј-end of the genomic sequence. The GenBank accesCasein was radiolabeled with 32 
